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© Matai casting apparatus. 

® M «*al casting apparatus adapted for melting and casting 
small charges of metal. Includes a crucible <5) located above a 
casting mould (9), the crucibl.e.being In communication with 
the casting mould through a pouring path (7). and heating 
means (31) for producing an electric arc The heating means is 
located over the crudble so as to melt metal fn the crucible 
from Its top to the bottom, thereby allowing the bottom por- 
tion of the metal to stay at a plug to the pouring path until the 
same melts into a molten state. Thus, the molten metal is 
allowed to fall Into the mould by gravity with no need for any 
intermediate means and/or process. The apparatus has a 

r- front panel (35}, windows (87.88) for viewing the crucible and 

«^ mould, and a sealing door (89) having locking means (80) for 
secunng the door to the front pa net In opening of the doortsy 

© * single operation of a lever (92) the doer Is Initially nightly 

lO opened and then fully opened. 
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This invention concerns metal casting apparatus. The 
invention is particularly applicable to metal casting apparatus 
especially adapted for melting and casting small cnarg.es of metal, such ~ 
as dental inlays, jewelry, precious metal works, and parts of precision 
machines, and employing a metal heating crucible in communication with ai 
mould - via an opening through which a molten metal is automatically 
fed into the mould by gravity without the employment of any intermediate 
means and/or process. 

U.S. Patent No. 3,788,328 discloses an example of such apparatus. 
According to this Patent, .a metal is electrically heaf_ed- in a crucible - 
to optimum rating temperature, in response to which the molten metal 
is sucfced under vacuum into a mould through an opening in the bottom of 
the crucible, the vacuum being produced in the mould. However, this 
apparatus has the following -disadvantages: 
^' (a > The Products are liable to faults. The reason for this 

derives from many factors: e.g. (1) the range of the optimum casting 
temperatures is unfavourably limired, (2) the detector of the optimum 
temperature is likely to fail to detect an average temperature of the 
whole molten metal when the temperature changes from spot to spot, 
20. thereby resulting in an improper detection of the temperature, and (3) 
there is unavoidably a time lag between the detection of the optimum 
temperature and the initiation of the suction at vacuum, during which 
the molten metal is in danger, either of excessive heating ox detrimental 
cooling. When excessively heated, the metal is liable to rough surfaces, 
25. blowholes and pinholes. When cooled below the optimum casting temperature, 
the molten metal lacks its fluidity, thereby failing to reach deep 
moulding cavities. Accordingly, particularly fine shapes cannot be 
moulded. 
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The melting temperature and the optixua casting temperature 
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are different, depending upon the kind of metal. Under the cons 



of the above Patent, a complicated procedure is required for predater- 
- mining the optimum, melting temperature. 
5 * , (C) A temperature detector and an electronic control device 

fox operating a vacuum pump in response to the detection of tenoerature 
are essentially required- As these devices require a high decree of 
reliaoility, and the apparatus as a whole becomes expensive with' a 
complicated structure. 

i0 * (d) the -Pliability of the temperature detector and the 

control device must be maintained, a special labour^consuming care 
must constantly be taken. Nevertheless, the life of these devices is 
short, 

(e) In order to perform the resistance heating of the metal, 
a vertically split type of crucible is employed with an insultating 
Plata Interposed between its pair of sides. In addition, a backing 
means must be provided for securing the metal in between the paired 
sides of the crucible. Apart, from the consideration mentioned -"in Xd) , 
the apparatus becomes complicated in structure and costly. 

According to the present invention, the metal casting apparatus 
includes a metal heating crucible located above a mould with. a liquid 
passageway interlocal! therebetween, and an electric heating means 
located above the metal heating crucible so as to melt a metal material 
placed in the crucible from its top to the bottom, thereby allowing 
molten metal to drop into the mould through the passageway by gravity. 

The molten metal may additionally be urged to fall into the 
mould by a gas pressure differential produced between the heating . . 
section and the moulding section. 

Tne invention will now be described in more detail, by way of 
example, with reference to the drawings, in which: 

Figure 1 is a perspective view of a metal casting apparatus 
embodying the present invention; 

Figure 2 is a perspective view on an enlarged scale of the 
mould assembly incorporated in the metal casting apparatus shown in 
35. Figure lj . *.,... 

Figure 3 is a vertical longitudinal section through the metal 
casting apparatus shown in Figure 1; 
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Figure 4 is a perspective view on in enlarged scale of the metal 
heating crucible in Figure 3; 

Figures 5 (A) to (D) inclusive are explanatory views shoving a 
melting process in the crucible; 

Figure 6 is a sectional view of the crucible in which a 
.'material metal of irregular shape is placed; 

Figure 7 Is a front view on an enlarged scale of the portion 
indicated by the arrow VXX in Figure 3; 

Figure 8 is a sectional view on an enlarged scale of part of 
the apparatus of Figure 3 including the crucible and the top portion ■ 
of the mould; 

Figure 9 is an explanatory view showing the' portion shown in 
Figure 8 in another operational aspect ; 

Figure lO is a sectional view on an enlarged scale taken along ~~ 
15. the line X-X in Figure 3; 

Figure 11 is a perspective- view on an enlarged scale of the 
portion indicated by XI in Figure IO; 

Figure 12 is a schematic view of an extra crucible replaceable 
• for the metal heating crucible for moulding a' material metal into a 
20, mushroom shape; 

Figure 13 is a half- split perspective view of. the. extra crucible- 
Shawn in Figure 12; 

Figure" 14 is a perspective view of a material metal moulded into 
a mushroom shape; 

25 - Tigure 15 is a half -split perspective view of a modified version 

of the metal heating crucible; 

Tigure 16 is a half-split perspective view of another modified 
version of the metal heating crucible; 

Figure 17 is a vertical longitudinal section on an enlarged 
30* scale of^a- modified, vp-nrf-nnrf erg- -hh^™<r+-i -ng Tn™'^* ^ 

Figure 18 is a schematic view of a modified version of the 
portion indicated by XV111 in Figure 3. 

Referring first to Figure 3, the apparatus has a metal heating 
chamber 1, in which an electric arc 4 is produced between an electrode 2 
and the metal material 3 placed in a crucible 5^ as best illustrated 
in Figure 5. With this structure, the metal 3 can be melted from its 
top to the bottom. 

08 
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When Its hottaB1 ls ^ ^ 

-ops „ cp.^, . ta ^ bottCT of ^ _ ciile vith 

inu, a moulc 9 provide In cc^un^on rtth the cruciiie 5 " 



The 



aould 9 includes an inlet tv^-t— i rt 

-nxen porr io, mould cavities 11, c ^ u t^ < 
material 13, and a fxame 49 Q • packing _ 

, mould 9 as a unit is housed in a 

moulding c&amoer 3. Reference numeral 14 indlca^ 

xq indicaties passageways produced 



lO, B 



-oung the pa^ grains u wh<ch — ™ ^ « 

particularly descried below . ^ a ^ ^ *«- ' ^.viu. be 



The metal heating chamber i and -in- 
filled with an inert oa, k ~ ^onldinc chafer 3 are 
, ^ ?aS '- SUCh 45 ^ the period of tia. from 

4 7/7^- ~<=h that a pressure gap o£ ^ 

4 fcg/ca exists between the chambers 1 and a r^- 

a „ n - «. , 62:3 X 3 * Owing; to the pressure 

. gap, the inert gas is cans^ - ; — 

ffln lf ,-" rlOV rXCm tte Seating chancer 1 to the 

moulding chamber 9 p, „ ° ^ e 

M _ ln „ — passa 9 e »^ 12, the pouring path 7/ ^ ^ 

•port lo, and the moulding cavities n a ^ 
20 is i^-^, - described above, the *ould 9 

. de_ the urge o. thxs gas st=aam , aetel accelerates 

^ BMH9 '^- ~*<* **Pths of the molding cavities H 

desert la ^ ?r0dUCe ^ 9aS In the above 

described manner, the chambers 1 a™ a ^ w . 

bv ^ 1 aild - 8 are sub 3 erted to air evacuation 

fiy means of a Tarmm t-t . , . . 



and the air In the d».h„ a * _ ^ t , - y JJ 



»^ * fc ' -==-"=i- cock and a coupler 33. 

and the air In the chamber 8 is withdrawn via a r*^ ->■> * 

taQ - awn ZH. a P^e 22 and a strainer 23. 

a switch' ^ ° f ^ 1 8 VOOmmHg. 

^switch 24 i. automatlcallv operated thereby to sh i ft a valve 2S o £ 

Z T 2 ° S9ainSt * ^ 25 t0 ^ laft ^ 3- Thus 

toe air evacuation from the chamber 1 Is stopped. 



- At this staae the 

cas is mtroduced into the heating chamber 1 at the pressure o f 3 W 

Z 1 a e T llat0r 28 ^ ^ e PlPe " ' a ? 9 ~* ^ — wav lo ck 

^thereby producing an inert gas atmosphere o f 3 W m the heatin, 
chamber 1.. On the other hand, the air evacuation from the chamber 8 
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s TO control^ IS operates to step the operation or th~ ^ ^ 
pump 17 „d the three-way coc* 20, and th e Taiva 25 . fi _^ ed ^ ^ 
right by meaas of the spring 26. In this way the air evacuation a^s 
introduction of the ire*-* c^<i _ ~* w ' e 

1. exhausts to the atmosphere -.-ia the ia ' * 

... , „ - — - — e F ~-- e 18 ' ^ a tr.ree-way cock 20, 

the ccpUr 33 and a chec* valve 34. The inert gas ^ ' 

atmospheric Pressure restores ^ to £he x ^ ^ - • 

* cycle of aonldlag process finishes. 

How, reference will be made to the' moulding orocess- 
Heferrtngtorigures2and3, reference numeral 35 anally 

the heading chafer 1 ^ve and the Guiding chafer 8 helcw are provided - 
~* , Partition 3S Xocated therebe^een. The petition 3S is pLidld 
vxth a sleeve 37. in if centre, and the pouring P ath 7 is psQdac- ^ ^ 
sieeve. *h e crucible S is above and the mould below the option 3S 
-^ectric heating unit 31 is prodded in the ceiling of ^ h ^ g ' 
=-*er 1, with an electrode 2 suspended therefrom over the c^^e 

I'ZJl T " eleCtrlC ^ 4 e1 —^ 2 «* «- metal 

3 placed in the crucible 5. 

To produce the electric arc '4, voltage is i^p ressed across 
the electrode 2 and the casting ^ ce 3S from an electric ^ sou , ce 

^ter^^T^ 2 ^ 35 -^c^ connected 

to ter^azs 38 and 40 at the power source, receptively. The c^g ■ 
furnace 35, the sleeve 37, the crucible S and the metal 3 as a whole 
constitute an electrical path against the electrode 2. ^ elect=ode 
2 is carried by a holder 39, which 1* airtightly scored to the celling " 
of the ch^her 1 through an insulating fitting 41. The elctxode 2 is 
preferably made of tungsten.- and the distance between the_ aaTOi -and th* 
metal 3 ca= be adjusted by means of an adjusting screw 42. 

How referring to Figures 4 and 6, reference will be made to 
the crucible 5. Its ^ 42 ls ^ Qf ^ 

conductor, and takes a cylindrical form, having an inverted truncated 
=one- Sh aped recess 43 in its centre for receiving the metal 3. The 
recess includes a step 44a in its middle portion, the 8teo havlx- a 
Peruendlc-^: side. The recess 43 has the opening 6 at It, bottom, the 
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opening being defied by a ri-, g - shaped ria 45 

side as best i Ilust ^ at ^ ^ _ ^ haVi3g a P«x^endicnx« 

45 c= nver5£S so as to J- - 44. a,d tne ria 

contact is ae-^eous in ena ^ g ^ ^^'^T^X^^^ 

would readily beccae solid due co ? «- «*t« aetal 

rouble. • ^ to Qf ^ ^S, thereby causing 

th. molten metal te iS -^-^ed ,uch ^ tt allows 

- 3Ja 4 -= ara Preferably chamfered w,„ ^ 
Placed on the surface 44 ^ ^ ^ «» ««. 3 is 

crucible 5 ^ ^ g , «»^eatian betweea the 

m °* Lci 9 is =P™?let ei y blocked by th- metal 3 « 
illustrated in S*iqur e 3 metal 3 as 

• -- . ig^re 3. owing to the conductive a-txar* 

crucible body 42, the hear f. , " • nature or the 

spot-by-spot „^rr ."rr'r^ - 

produced above the too ^^on. the electric arc i, 

opening 6 mti1 .ItL" b WMCh rema ^ * ^ ta 

: metal becomes molten, as in ^ . 

As described above, tie steo 44 a h« 
whicn is adapted to , ? ^ * ^^^ar side, 

P £d to receive a shapeless material a « 
waste Tn 4-1,4 « _ 5X1011 a s casting 

px«.; J^iirz vr**" 4 - «— «. • p-- 3. „ 

» - ». j. 1 ^. * i.—— ' ^ «- p— 

^Pe but having . relitively ^ ~ * ot^iT^ ^ & ^ 

be unstabXe fa - the recess «. which result « " ^ " ^ 

heat. . ' results in an uneven distribution of 

The crucible, body 42 is provided with grooves 12 (in the - 
Illustrated embodiment in » w llB ™ 

grooves are in . cctnnuaication with the inlet port lo , 

pore 10 and the mould Q 

to .th -uldi, g ch^ex 8 vhen the former is filled vith a gal. ^ 
described above, the gas is an inert ^ an . 

_ • gaS ' 411(2 performs dual functions,. 
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the acceleration of the molten Mt al , and the prevention thereof from 
oxidizing or nitrifying. 

The crucible body 42 is prcvided vi-_h a detachable handle 47 
which is inserted in a blind hole 4S. wh. a ^ crucible -is in operation, 
the handle 47 is unfastened, and when the crucible is taken out, the 
handle is fastened to the crucible body 42. - 

As described above, the mould 9 as a unit includes the inlet ' 
port 10, the cavities 11, the packing material 13, the oassageways 14 
running among the packing material, and the frame 49. The frame or * 
casting 49 is made of iron; and in a cylindrical form. 3e«een the • 
opening 6 of the crucible and the inlet port lO, there is provided a 
path 7 hereinbefore referred to as the pouring path. 

The heating chamber 1 is provided with a gas inlet port So 
located adjacent to its ceiling . through which a pressurised gas is 
introduced into the chamber 1. The pipes 18 and 19 are connected to 
^e-^cuum.pumpl? via the electro-magnetic three-way cock 20 and the 
cauplex 33 from the inlet port SO, thereby allowing the air to withdraw 
from the heating chamber 1 when the vacuum pump 17 is operated with the 
tnree-way cock 20 closed. The gas -inlet port So is also connected to " 
a gas cylinder 27 via the pipes 13 and 29, a gas pressure regulator 23, 
and the three-way cock 20. When the three-way cock 2Q is opened, the 
inert gas is introduced into the heating chamber 1 at a pressure set 
by the regulator 23. The inert gas introduced into the heating chamber 1 
exhausts to the atmosphere through the port SO, the pipe 18, the opened 
three-way cock 20, the coupler 33 and the check valve 34. 

as illustrated in Figures 7 and 8, the moulding chamber 3 is 
provided with a gas drain port 51 near its ceiling, from which a pipe 22 
is led to the vacuum pump 17 via a stxainer 23, wherein the pipes 19 " 
and. 22 axe jointed near the vacuum pump 17. When a pressurized gas 
30. is • introduced into the heating chamber 1 in the described manner, a part 
of the gas tends to flow into the moulding chamber 8 through the gas 
drain port 51 via the pipes 19 and 22, the coupler 33 and the strainer 23. 
thereby raising the pressure in the chamber 8 to equilibrium with the 
chamber 1. Therefore when a pressurized gas is introduced in the 
35. chamber 1, it is necessary to" operate the vacuum pump 17 so as to 
produce a pressure differential between the two chambers 1 and 8. 
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Xn Figures 8 and 9 , between the crucible 5 and the mould 9 
there is located a fixture unit 37 including an -peer part 74, a lower cart. 
75 and a connector screw 76. The pouring path 7 irons through- the upper 
and lower parts 74 and 75. the. fixture unit 17 is detachably fastened 
to the partition 36 in the following manner: 

The partition 36 is provided with an apertare 77 having a 
relatively large diameter, wherein the inside wall of the aperture 
includes a ring-shaped projection 78. The upper part 74 of the fijeture 
unit is lnsertedly held in the aperture 77 through an O-ring 79, and 
the connector screw 76 is secured to the upper part 74 from its bottom, 
vith the flange portion 74a. of the upper part resting on the ring-shaped 
projection 78 under a downward pull imparted by the connector screw 76. 
■ Preferably, the O-ring 79 is made of a heat-proof material. 

The connector screw 76 includes a bottom flange portion SO 
15. adapted to receive the lower part 75 therecn. The bottom of the upper 
part 74 is made with a concave surface 31 while the top of the lower 
part 75 is made with a convex surface 32 so as to meet each "other 
with an O-ring 33 fitted therebetween, the O-ring being embedded in a 
groove - 34 produced on the convex surface 82 of the lower part. UJtewise, 
20. the Coring 83 is preferably made of a heat-proof material. The bottom 
52 of" the lower part is made flat so as to receive the top end face of 
-the mould 9 tightly with a gasket 53 inter located therebetween. 3y 
pressing the mould 9 upwards, the mould and the fixture unit 37 are 
tightly connected as illustrated in Figure 8, thereby aligning the 
25. opening 6 in the crucible, the pouring path 7, and the inJj&t port IO in 
the mould. 

When the mould' 9 is placed into contact with the fixture unit 
37, a pusher device 54 is used, as seen in Figures 3 and 7, which 
-includes a cam 57 r a cam shaft 58, a spring 60, a rod 56 and a base 
30. 55 for supporting the mould 9 thereon." The device 54 is operated by 
a handle 59 fastened to the cam shaft 58. 

Referring to Figures 3 and 7, the rod 56 of. the pusher device 
54 is movably supported in a bore 62 produced in a support 61 secured 
to the bottom of the casting furnace 35, wherein the cam shaft 58 is 
supported in a further bore 63 of the support 61, the second bore being 
substantially at right angle to the first bore 62. The rod 56 is 
provided with an O-ring 64 so as to secure a. sealing effect in the bore 62 
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during its reciprocal sliding movement therein. ^ *ddL^ 



is fastened at its top end to the base 55, and i 



■en, the rod 5c 
.s provided vith. a, cam 



follower =o adapted to run en the periphery of the ca= 57 ^ ~ 
the rear side of the fcUwtr 65 . k eep S facial C3ntact ^ a 
06 or the support 61. so as to secure its sliding ^nt thereor 
. The *o«ld basa 55 consists of two parts 69 and 7o, which" are 

called aether at 71 and 72. Tile two parts 69 and 70 are respectively 
provided with grooves 73 on their top surface, so as to ^ ^ e 
smooth .low of gas in the moulding chafer 8. Between the follower 65 
and the support Si there is provided a coil spring 60. so as to i^ 
a continuous downward urge to the n>ould base 55, when the Latter- is 
raised at ^ by the ca* action. In the illustrated e^hod^ 
^support 61 is provided with a bracket 68 for receiving the lower end" 

15 Z Z ^ 60 WhilS ^ W — iS * *> - *** « screwed 

-S. u» the, follower 65, as best illustrated . in ?igure 3. 

in Figures 8 and 9, the fixture unit 37 is- provided with a 
cooling jacxet bore BS.forzned in D shape in the partition 36 

The casting furnace 35 is provided with a flat wall or panel 
86 in front, best seen in Figure 1, in which two windows 87 and 88 are 
provided for viewing the heating chamber 1 and the Guiding chafer 8, 
respectively. These windows are airtightly covered by a door 89 when 
the casting fnxnace is in operation. The door 89 includes a locking 
axxangement 90, 

Referring to Figures lo and 11. the locking arrangement SO 
^eludes- a rotary shaft 93 and a lever 92 secured to the shaft, wherein 
the shaft is freely supported in an aperture 96 passed through the door 
89. The rotary shaft 93 is provided with a pair of pawls 94 at its " 
top end. these pawls being produced syaanetrically with respect to the 
«is of -the-shaf* 93, in addition, the shaffis- provided with an arc 
shaped groove 97, the arc having a centre angle of 90°. The groove 
97 receives a stop screw 98, thereby preventing the shaft 93 from 
rotating in the aperture 96 at each comer of the groove. The panel 86 
is provided with a .ating aperture 99 having a shape and si 2e acceptable 
of the pawls 94 of the shaft! The aperture 99 has its upper and lower 
rims recessed at 95 on the outlet side through which the pawls project. 
These recesses 95 are adapted to initially receive slant caa faces IOO 
of the pawls and then receive the pawls wholly therein during the 
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rotation of the shaft in the anti-clockwise direction by means of the, 
lever 92. In this way the door S9 is locked to the panel 36, wherein 
the windows 37 and 83 are kept airtight by means of sealing bands iOl 
and 102 eribedded in respective grooves 103 and IC4 produced on the inner 
5. wail of the panel 89. 

When the lock- mechanism SO is at the state illustrated' in 
Figure 11, the door 89 can be freely opened about hinges 91, the. lever 
92 being maintained horizontal. When the door .89 is to be locked, the 
lever 92 is rotated In the anticlockwise direction to its perpendicular . 
position, at which the pair of pawls 94 ccme into engagement with the 
recesses 95, When the door is opened from its locked state, the lever 
92 is returned to its horizontal position. In case, when the 

- lever is rotated by about 45° a small gap is initially produced between 
the windows 87, 88 and the respective sealing bands IOl, 102 by virtue 
IS. of the cam faces ICO on the pawls 94. At this stage, however, the 
pawls still remain 1 engaged in the recesses 95 r thereby preventing the 
door 89 from opening explosively under a relatively high pressure 
remaining in the casting furnace 35. An operator can watch the condition 
of operation inside the heating chamber 1 through a window lOS. 
2o - ^ illustrated in Figure 12, the melting crucible 5 can be 

replaced by an extra crucible lOS for moulding a material of irregular 
shapes to a desired shape illustrated in Figure 14. Initially, the 
crucible 5 is replaced by the extra crucible 106 in which odds and ends 
of cast iron 107 is placed. Then the material 107 is melted by the 
25, electric arc in the same manner as described above, and is allowed to 

become solid therein. In this way a material of irregular, shapes such 
as a waste casting iron can he moulded into a convenient shape, which 
is readily placed in the regular crucible 5. This saves production cost, 
and leads to the saving of material. 
3o - As illustrated- in Figure 13, the extra crucible 106 consists 

of a body 108 made of electrical conductor, such as copper or carbon, 
and. of a short cylindrical shape, in which an inverted truncated cone- 
shaped recess 109 is provided, the recess having a further recess llO 
of cylindrical shape at its bottom. * The body lOS is provided with a 
handle 111 detachably inserted in a bore 112 in its side wall. The 
moulded material takes a mushroom form as illustrated in Figure 14, in 
which the impurities tend to gather at a place 116." These impurities are 



35 



BEST AVAILABLE COPY 



5. 



IS, 



°ni8450 

- II - 

abraded by means of a. grinder or a si-i^ar t^o' 

- The mushroom shace- 

»a taria i 3d is ol.ced 1. crucible 5 and is heated iy „ ele ^V 

" ^ dsSC -"^^ — • Xn the crucible 5 the trunk Mrtion , 13 

=f the oateri.i 2d Keeps linear contact ^ ^ ^ ^ ^ ~ 

crucible bv .i_-_ue o£ ^ lawwUy ^ face Qf ^ ^ 

securing a, even transmission of heet in the Serial 3d and a s=ootil 
flew of molten metal with the minimum possibility of cooling 

• Modification of the embodiment can be made as follows - 

Xo „„,o U) <=nJCiiie 5 Can be ^ of which sublimates at 

- . 3727 C. The point of sublimation is higher than the temoerature of the 

electric arc, thereby keening the crucible aa <» 0 

- y =uc~aia safe from sublimation due to 

the arc heating. 

■ (2) A3 illustrated in Figure IS, the inside surface of the - 

crucihle 5 can be wholly or partially coated with a thermal insulating 
substance 117, thereby avoiding possible damage to the crucible caused 
the electric arc or a heated metal. m addition, the coated surface can 
conserve-Heat therein for a relatively long time, thereby preventing 
the molten netal from cooling rapidly. 

(3) As illustrated in Figure 16, the inside surface of the 
recess 43 can be provided with a plurality of radial grooves 118 for 
insulating heat to- the body of the crucible, wherein their width and 
depth are determined such that the surface tension can work to prevent 
the molten metal fro* entering the grooves. Thus, the molten metal 
is protected against its rapid cooling in the recess 43. 

(4) The slant surface 44 in the recess 43 can be provided with 
one or more steps,- or can be convexed or concaved. 

C5) The slant surface 44 in the recess 43 can be made rectangular 
or any other polygonal shape, such as pentagonal or hexagonal, in 
accordance with the sectional shape of the material metal. 

(6) Hhen the mouldy cavities 11 are delicate and complicated, 
as illustrated in Figure 17, thereby resulting in the difficulty in the 
deep penetration of molten metal therein, the inlet port lo can be 
covered with an aix-impenetrable tray 119, so as to block the gas 
stream from ^nteri^ the cavities U. Thus, gas pressure ac<rumul*tes 
oa the tray while the space thereunder remains at a low pressure. At 
this stage the molten metal is poured into the inlet port lo. and the "tray 
113 is. readily melted away to enable the molten metal to pass through 
the inlet, porx. under, a relatively large pressure diff erental. Xn this 
way the flow of the molten metal accelerates and penetrates deeply into 
the fine cavities 11. ^ 
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(7) The extra crucible 106 illustrated in Figure 12 can replace 
> he Qould 9 for moulding a material metal of irregular shapes to the 
desired form illustrated in Figure 14. 

(8) Referring to Figure 18, a gas pressure regular 12 O can 
5. be provided at the outlet of the gas drain port 51 so as to control 

the internal pressure of the moulding chamber 8 not to reduce, to negative 
pressure but to keep positive pressure. • This eliminates the possibility 
of allowing pinholes and blowholes to occur in the product. In these 
case, it is required that the internal pressure of the heating chamber 
lO. 1 is kept relatively high. 

It will be appreciated that many other modifications and 
versions of the embodiment can be made. 
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CLAIMS • 



1. Metal casting apparatus, ^cluci.-.g a metal hearing crucible t5 , 

located above a mculc (91 ^ a ^ (?) 

.and electric heating means' «, located ^ ^ ( . } ^ ^ ^ 

*elt a metal material (3) placed ^ toe ^^j.. ^ its ^ 

bottom, thereby allowing molten metal to drop into the mould through 
the passageway by gravity. 



2. 



Metal casting apparatus, comprising, a vertically erected 
structure, said structure including a first chamber (1, in its upper 
section and a second chamber <8) in it, lower section, said two "sections 
IO. ..being divided by a partition. (361 , a cruciJble (5) of electrical 

conductor within said first chamber.- " a mould <9> within said second 
chamber; said crucible and said mould opposedly secured to said 
partition, said crucible and said mould being in ' ^mmunication ' w< th 
each other through a liquid passageway (7) passing through sa<d 
partition; said crucible including a recess (43) for receiving and 
heating .a metal (3). therein, said recess communicating with said Uquid 
passageway; . said mould including a moulding cavity or cavities (11) 
<=ommuni=ating with said lipoid passageway,' s^id reces3 including an 
opening (6) at 'its bottom communicating with said liquid oassageway, 
Si±d ° Penlng be±ag dimensioned such that said metal in its molten state 
can flow therethrough by gravity without the employment of any additional 
means and/or process, and heating means (31) within said first chamber 
said heating means including an electrode (2) located over said crucible 
for producing electric axe between said electrode and said metal in - 
said recess, thereby heating and melting said metal from its tor, to 
its bottom. 

3. A metal casting apparatus as set forth in claim 2, wherein the 

electrode (2) is adjustably supported on the cei3ing of said first 
chamber (1) with respect to said crucible (5) , thereby keeping an 
30 _ effective distance to produce electric arc. 
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4. 



Metal casting apparatus as set forth in clain 2 or 3, wherein 
the recess Includes a step (44) in its inside vail, said steo having 
- side (44a) parallel with the axis of said recess, thereby enabling 3a i d 
m etal to rest therein stably. 

5. Metal casting apparatus' as set-forth in claim 2, 3 or 

4 wherein the recess takes an inverted truncated cone .fclpl. 

6- ' Hetal casting apparatus as set forth in any of claims 2 to S 
whereia the structure includes a first port (So) in said first chafer' 
and a second port CS1) in said second chamber located adjacent to said 
mould, said, first port bei^g connected to a gas cyliner (27) as veil a. 
a.sucticn Beans (17) and said second port being connected to said 
suction means, and "herein said crucible incite* a gas passageway (12) 
communicating with said liquid passageway. 

7. Hetal casting apparatus as set forth in clafcn 6, wherein the 
mould comprises a frame (49) for housing said cavity, and granular • 
material (14) packed in said frame, said granular material ieing packed 
such that gas streams are allowed to pass therethrough. 

8. - Metal casting apparatus as set forth in claim. 6 or" 7, farther 
comprising a gas impenetrable cover (119) airtightly placed over said 

20.- mould, said caver being made of a heat fusible material, thereby blocking 
a gas streaB £rcm entering said mould until said cover melts away. 

9. Hetal casting apparatus as set forth in any of claims 2 to 8," 
wherein the crucible is made of a material of relatively high thermal 
conductivity, preferably carbon. 

25- IO. Metal casting apparatus as set forth in any of claims 2 to 9, - 

wherein the recess in said crucible has its peripheral portion coated 
with a thermal insulating substance. 
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a Jiemal insulating substance (117) . 

.Metal casting a?para ^ as set forth ^ ^ y Qf 

wherein the inside surface ™ , - 

ma , „ , reC8SS Is P"VK5ed with radial greoves 

(118) whose width and denth a« 4 

a ceptn axe dimensioned such that surface tension 
can prevent said molten metal from entering the same. 

f _ ^ 4J *™« - 'orth in any of claHns 2 to 

crueST^r^ 1119 * fi3CtUre C37) between . 8 aid 

crucible and said ^, said ^ ^ ^ ^ 

said fixst ^er (74, being secured to said partition and said second 
— - OS) being adapted to he placed in airtight contact wi* TZ 

S T flSSt 8 «*«*c*U y concave surface 

while said second member includes a spherically TOnvex ^ aca , S2) fQr 

— — -cave surface of said M ffleffiber , 
said concave surface and said convex surface being concentric with 

ZZVIT ^ ° £ Said ^ — ^ay, thereby enabling said 
T ^ ^ ^ — *aia Xi,uid passageway without 

losing said airtignt relationship between said fi« t aejBDer and said ' 
second member* 

14. A M tal casting apparatus as set forth in clai* 13, wherein 
the mould is supported on a base (55) within said second chafer, said 

on * SMtaP ^ CS4) for ****** * *«• - 

th«eto, thereby keeping said mould in. airtight contact with said fixture 

15. - A »etal casting apparatus as set forth in clai* 14. wherein the 
pusher unit comprises a rod (56) secured to said base and a rotary 
-haft (SB) for Imparting a pushing force to said rod. said rotary shaft 

including & disc-shaped cam (57) , , . 

if cam 3aid rod including a can follower (65) 

adapted to run on the periphery of said cam. 
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Metal casting apparatus', preferably of the tvne a3 set f a ~ H 
in any preceding clai*, wherein toe strl2ctare laclad . B a ^ Daael 
having two windows (87,88) corresponding to. the first: chafer PI and 
the second chafer (8) , said front panel including a sealing d0 or < 89 * 
hinged thereto. said door co.nprising locking neans (SO) -or seeding 
said door to said front panel, said locking neans including unlocking 
means (92,93) for opening said door by .two steps of initial sligh- 
opening and final full opening during a single operation of the sa=e. 

17- Metal casting apparatus as set forth in clair, 16, wherein the 

unlocking B eans comprises a rotary shaft (93). and a handle (92) secured 
.to said rotary shaft, said rotary shaft Including at least one .awl 
C94) at its top end whereby said rotary shaft is engaged with slid " 
front panel, said pawl including a slant cam face (ICO) , said front 
panel including an aperture (96) in which said rotary shaft is accented 
said aperture including a recess adapted to receive said slant can " 
face therein. 

18. A metal casting apparatus as set forth in claim 17. wherein 

the rotary ahaft (93) induces a groove (97) of „ arc shane having a 
centre angle of 90 , and stop means (98) for- engaging in said groove - 
thereby restricting the rotation of said rotary shaft within 90° 
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